INTRODUCTION
It has been generally believed that thyroxine (T4) and diiodotyrosine (DIT) are formed by the enzymatic hydrolysis of thyroglobulin(TG).
But free iodotyrosine (MIT and DIT) is deiodinated by the deiodinase in the thyroid gland which requires TPNH as the cofactor1,2). It has also been reported thatthe glandular release of inorganic iodine as well as the glandular secretion of T4 areincreased within a few minutes after the injection of TSH3,4). These findings have suggested that some of the free iodine which is deiodinated in the thyroid gland is used in the iodination of TG again in the thyroid cells, while another portion of it is secreted into the blood5,6). Lately, Maayan7) reported that the deiodinase reaction of the iodotyrosine increased after the injection of TSH in rats. Though TSH accelerates hormone synthesis in the thyroid, when large amounts of inorganic iodine are administrated, not only synthesis but the release of hormone from the thyroid are inhibited.'")
The mode of action of the inhibiting effect of inorganic iodine on the thyroid is presumed to be due to the inactivation of TSH in the thyroid gland.",")
Moreover, in untreated animals, the temporal inhibition of the organic binding of iodine in the thyroid by the administration of large doses of iodine has been reported.",")
A study of the activity of the deiodinase under theblockade of organic binding of iodine in the thryoid gland by large amounts of inorganic iodine, may help to explain the mechanism of the effect of TSH on the gland andof the inhibiting effect of inorganic iodine in the thyroid. Therefore, in this experiment the deiodinase activity was investigated in rats given large amounts of iodine.
MATERIAL AND METHOD Groups of 5 Wistar rats each (body weight 200--,,250 g) were fed with "Oriental diet" and tap water ad libitum. A few hours after the intraperitoneal injection of TSH (Armour's Thyrotropin) and KI solution, the rats were sacrificed. The thyroids of each group were collected separately and homogenated in a Potter homogenizer in 0.1 M tris buffer (at pH 7.5) containing 0.05 M nicotinamide. L-DIT131 was prepared by the Taurog and Chaikoff's exchange method") of indination from L-DIT and purified by paperchromatography. Thepurified DIT"' contained almost no iodide (less than 0.5%). The estimation of deiodinase activity was performed by a modification of Stanbury and Maayan's method7) as follows. The thyroid homogenate (20 mg of thyroid tissue) was incubated with 0.5 ml of 0.1 M Krebs Ringer phosphate buffer (at pH 7.5) containing L-DIT"' andwas gently shaken at 37°C in a test tube for 2 hours. In the cofactor (TPNH) saturated experiment,TPNH 0.5 or 1.0 mg was added to each test tube for the estimation of deiodinase activityunder condition of TPNH saturation. After the incubation of L-DIT with thyroid tissue, 1 dropof 1N HC1 and thiosulfate was added to each tube to stop the enzymatic reaction, and the homogenized tissue was Six hours after the injection of TSH (2 USP units) or KI (2 mg) solution , the rats were sacrificed and the enzyme activity was investigated . Many investigators have reported that temporary blocking of the organic binding of iodine in the thyroid occurred with the administration of large doses of inorganiciodine ; this blocking phenomenon was confirmed by our previous experiment.") The deiodinase activity was not influenced by the blocking of inorganic iodine in the thyroid for 6 hours by large doses of KI, but in TSH-treated rats, deiodinase activity was about 1 .5 times that in the control rats. In the presence of large doses of cofactor (TPNH), the deiodinase activity of each group was enormously augmented (about 100 times), and in this condition the final concentration of TPNH was 1.3 x 10-3M. No difference in deiodinase activity was noted amoung the three groups (TSH, KI and control) underthree conditions of TPNH saturation (Table 1) . Experiment 2. In this experiment, the deiodinase activity was increased also in rats given TSH (3 USP units), but in those receiving both TSH and KI, deiodinase activity remained unchanged : that is, the increase in deiodinase activity caused by TSH administration was inhibited by the simultaneous administration oflarge doses of iodine . Under condition of TPNH saturation, deiodinase activity was equally high in all groups (TSH , TSH+KI and control). In this experiment, 1 mg of TPNH was used : i .e. twice the dose used in Exp. No. 1. In all rats given TPNH, the deiodinase activity was almost the same ( Table 2) . 6----13 hours after the administration of TSH. And the experiments with TPNH saturation suggest that the increase of TPNH in the thyroid gland was caused by the administration of TSH. Deiodinase activity was investigated in rats in which the organic binding of iodine was blocked in order to clarify the blocking mechanism of hormone synthesis and secretion in the thyroid. The deiodinase in the rat thyroid was not increased by the simultaneous administration of TSH and large doses of iodine . The increase of deiodinase activity in the TSH-treated group was inhibited by large doses of iodine.
Though the blocking of organic binding of iodine inthe thyroid occurred clearly with large doses of iodine only, there was no difference in enzyme activity between untreated rats and rats 6 or 13 hours after the administration of large doses of inorganic iodine. Moreover, the enzyme activity in triiodothyronine-treated rats was the same as that in untreated rats.
These experiments suggest that the effect of TSH inincreasing deiodinase activity is not mediated by the increase of the protein fraction itself in the enzyme , but directly by the raising the level of TPNH (cofactor). It hasbeen shown that part of the inhibiting effect of large doses of inorganic iodine on the acceleration of iodine metabolism by TSH in the thyroid gland is due to the inhibition of deiodinase activity . If the rate limiting factor of TSH action on the thyroid is the increase of TPN , as expressed by Pasten and Field,'") it is supposed fromthis experiment that the mechanism which blocks the effect of TSH on the synthesis and secretion of thyroid hormone with large doses of inorganic iodine is due to the inhibition of TPNH increasing action of TSH.
